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VEHICLE DRIVING FORCE CONTROL 
APPARATUS 

This application is a continuation of application Ser. No. 
08/343,897, filed Nov. 17, 1994 now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a vehicle driving force 
control apparatus having a constant Speed cruise function for 
allowing a vehicle to cruise at a constant Speed. 

2. State of the Art 

In general, when driving a vehicle, a driver controls 
vehicle Speed by Switching depression on an accelerator 
pedal to depression on a brake pedal and Vice versa quite 
frequently, and always depresses either of the pedals. This is 
quite a burden for the driver. To decrease the burden, 
vehicles having a constant Speed cruise function have been 
developed in recent years. These Sorts of vehicles are 
convenient because they can be driven without depressing 
an accelerator pedal. However, in these vehicles having a 
constant Speed cruise function, Setting of a target constant 
Speed, acceleration, and deceleration require a driver to 
operate Switches located near a driver's Seat. Further, once 
a brake pedal is depressed, the constant Speed cruise mode 
is canceled. Therefore, after the brake pedal is depressed, a 
constant Speed cruise Switch located near the driver's Seat 
must be operated again. Accordingly, the operability is not 
Sufficient. Loads on the driver even increase on a particularly 
congested road. As a result, the constant Speed cruise 
function, even if provided, has often fallen into disuse. 

Various techniques have been developed under these 
circumstances. Japanese Unexamined Patent Publication 
(KOKAI) No.50013/1983 discloses an apparatus as an 
attempt to overcome these disadvantages. In this apparatus, 
when a target vehicle Speed is Set and a brake pedal is once 
depressed to reduce vehicle Speed and then completely 
released from the depression to be off, target vehicle Speed 
is updated with the vehicle speed at the time when the brake 
pedal gets released from the depression, So that the vehicle 
cruises constantly at that reduced speed. Further, Japanese 
Unexamined Patent Publication (KOKAI) No.50838/1986 
discloses an apparatus in which a slight depression on a 
brake pedal does not cancel a constant Speed cruise function. 

In the apparatus of the above two publications, even after 
the brake pedal is depressed, the constant Speed cruise 
function is kept alive. There is no need to turn on a main 
Switch for constant Speed cruise near a driver's Seat again, 
and accordingly the operability is improved. However, no 
regard is paid on constant speed cruise after an accelerator 
pedal is depressed for acceleration. In the apparatus of the 
above two publications, acceleration requires a driver to 
keep pressing an acceleration Switch near the driver's Seat, 
or to depress the accelerator pedal and then turn on a Switch 
for constant Speed cruise again. 
An apparatus which maintains a constant Speed cruise 

function after acceleration is disclosed in Japanese UneX 
amined Patent Publication (KOKAI) No. 206950/1985. In 
this apparatus, a relation between depressing pressure on an 
accelerator pedal by a driver and target vehicle acceleration 
is Stored in a memory beforehand. Depressing pressure on 
the accelerator pedal by a driver is converted to target 
acceleration, and actual acceleration is calculated from 
vehicle Speed variation during a Sampling time, and when a 
difference exists between actual acceleration and target 
acceleration, timings of opening and closing a throttle valve 
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2 
are calculated in order to remove the difference, and based 
on that data a target throttle Valve position is calculated and 
output to a Servo driving means. When there is no depression 
on either of the accelerator pedal and the brake pedal, the 
constant Speed cruise function is inevitably effected and 
troublesome Switch operations are not required. In this 
apparatus, however, because depressing preSSure on the 
accelerator pedal is converted into target vehicle 
acceleration, the relation between depressing preSSure on the 
accelerator pedal and throttle Valve positioning, namely, a 
driver's feeling about the accelerator pedal is different from 
that in driving a conventional vehicle having no constant 
Speed cruise function. Therefore, when a driver Switches 
from an ordinary vehicle to a vehicle of this kind, difference 
in accelerator feeling makes the driver embarrassed and 
causes a problem in Safety. 

Further, in this apparatus, Since constant Speed cruise 
control is always exercised during a drive, depression on the 
brake pedal is the only way to reduce vehicle Speed, and 
accordingly Safety is not Secured in driving on a 
Superhighway, a slippery road, a corner, or the like. Engine 
brake is required depending on circumstances. 

In this apparatus, engine brake may be effected by pro 
Viding a main Switch for constant Speed cruise and letting the 
driver turn off the main Switch to get a variable speed drive. 
However, Since the driving force control System changes 
from an acceleration conversion System to an ordinary 
System based on depressing preSSure on the accelerator 
pedal, the relation between depressing pressure on the 
accelerator pedal and throttle Valve positioning, namely, a 
driver's accelerator feeling changes drastically, which 
makes the driver embarrassed and causes a problem in 
safety. 

SUMMARY OF THE INVENTION 

The present invention has been developed in view of the 
above circumstances. It is therefore an object of the present 
invention to provide a vehicle driving force control appara 
tus which can ease a driver's embarrassment at difference in 
accelerator feeling, when the driver Switches from a drive 
using a constant speed cruise function to a drive without 
using the cruise function, or when a driver Switches from a 
car without a constant Speed cruise function to a car having 
a constant speed cruise function, thereby increasing Safety. 

It is another object of the present invention to provide a 
vehicle driving force control apparatus which allows the use 
of engine brake if necessary, thereby increasing Safety in 
driving on a downward slope, a Superhighway, a slippery 
road, a corner or the like. 
A vehicle driving force control apparatus according to the 

present invention comprises: 
means for requesting constant Speed cruise of a vehicle; 
accelerator non-operation detecting means for detecting 

whether an accelerator pedal is not depressed by a 
driver; 

brake non-operation detecting means for detecting 
whether a brake pedal is not depressed by the driver; 

means for detecting current speed of the vehicle; 
cruise condition judging means for deciding that constant 

Speed cruise conditions are Satisfied when constant 
Speed cruise is requested, the accelerator pedal is not 
depressed, and the brake pedal is not depressed, and 
deciding that the constant speed cruise conditions are 
not Satisfied in other cases, 

means for updating target vehicle Speed with the current 
Vehicle Speed detected by the vehicle Speed detecting 
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means, when the constant Speed cruise conditions are 
not Satisfied or on the instant when the constant Speed 
cruise conditions are changed from dissatisfied to Sat 
isfied; 

means for Setting controlled output So that current vehicle 
Speed reaches the target vehicle Speed updated by the 
means for updating target vehicle Speed; 

control System Switching means for Selecting the con 
trolled output Set by the means for Setting controlled 
output when the constant Speed cruise conditions are 
Satisfied, and Selecting controlled output based on 
depressing pressure on the accelerator pedal by the 
driver when the constant Speed cruise conditions are 
not Satisfied; and 

means for controlling output of a driving Source of the 
vehicle in accordance with the controlled output 
Selected by the control System Switching means. 

FIG. 7 is a block diagram showing a basic construction of 
the apparatus according to the present invention. 

The means for requesting constant Speed cruise of a 
vehicle is operated by a driver or a car-loaded controller to 
request constant Speed cruise of a vehicle, and this may 
employ a method in which actuation and Stoppage are 
repeated alternately, or a method in which a Switch for 
actuation and a Switch for Stoppage are provided Separately. 
The accelerator non-operation detecting means is to detect 
physical quantity about non-operation of the accelerator 
pedal directly or indirectly. This may employ a method in 
which the operation of the accelerator pedal is directly 
detected, for example, by a potentiometer, an on-off Switch, 
a depressing pressure Sensor or the like, or a method in 
which the operation of the accelerator pedal is indirectly 
detected by detecting physical quantity Such as engine 
Speed, Vehicle Speed, a Sucked air amount of an engine, 
aperture area of a throttle valve, and the like. 
The brake non-operation detecting means is to detect 

physical quantity about non-operation of the brake pedal. 
This may employ a method in which the non-operation of 
the brake pedal is directly detected, for example, by a 
potentiometer, an on-off Switch, a depressing pressure 
Sensor, or the like, or a method in which the non-operation 
of the brake pedal is indirectly detected, for example, by a 
Sensor for detecting on or off of a brake lamp, a Sensor for 
detecting brake pressure, a vehicle Speed Sensor, or the like. 

The means for detecting current Speed of the vehicle is to 
detect physical quantity about vehicle Speed, and can be 
constituted by a Sensor for detecting wheel rotational Speed, 
a Sensor for detecting revolutional Speed of a crankshaft, or 
the like. 

The control System Switching means is to Select the 
controlled output Set by the means for Setting controlled 
output when the constant Speed cruise conditions are 
Satisfied, and to Select controlled output based on depressing 
preSSure on the accelerator pedal by the driver when the 
constant Speed cruise conditions are not Satisfied. This 
Selection may be achieved by a mechanical linkage or an 
electric System. 

The means for controlling output of a driving Source is to 
control output of a vehicle driving Source (an engine in the 
case of a gasoline or diesel automobile, a motor for travel in 
the case of an electric automobile) in accordance with the 
controlled output Selected by the control System Switching 
means. The means for controlling output of a driving Source 
may be constituted by a throttle valve, a motor for operating 
a throttle valve, or the like in the case of a gasoline engine, 
a fuel injection apparatus in the case of a diesel engine, and 
a circuit for controlling Voltage or electric current applied to 
a motor for travel in the case of an electric automobile. 
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4 
The cruise condition judging means decides that constant 

Speed cruise conditions are Satisfied when constant Speed 
cruise is requested, the accelerator pedal is not depressed, 
and the brake pedal is not depressed, and decides that the 
constant Speed cruise conditions are not satisfied in other 
CSCS. 

The means for updating target vehicle Speed is to update 
target vehicle Speed with the current vehicle Speed detected 
by the vehicle Speed detecting means. The means for Setting 
controlled output is to Set controlled output (a motor duty 
ratio, throttle aperture area for constant Speed cruise, and the 
like) So that current vehicle speed reaches the target vehicle 
Speed updated by the target vehicle Speed updating means. 
When the cruise conditions are satisfied, the control 

System Switching means Selects the controlled output Set by 
the controlled output Setting means. The driving Source 
output control means controls output of a driving Source of 
the vehicle in accordance with the controlled output thus 
Selected. 
When the cruise conditions are not satisfied, the control 

System Switching means Selects controlled output based on 
depressing pressure on the accelerator pedal by the driver. 
The driving Source output control means controls output of 
a driving Source of the vehicle in accordance with the 
controlled output thus Selected. 
Now, advantages of the present invention will be 

described hereinafter. 
According to the apparatus of the present invention, once 

constant Speed cruise is requested by the constant Speed 
cruise requesting means, it is possible to accelerate a vehicle 
by depressing the accelerator pedal and then cruise con 
Stantly at that Speed after acceleration. Further, even when 
the brake pedal is depressed for speed reduction, the con 
Stant Speed cruise function is not canceled and when the 
brake pedal is released from the depression, the constant 
Speed cruise function is automatically effected and the 
vehicle cruises constantly at that Speed after deceleration. 
Therefore, operational loads on a driver can be decreased 
even on a congested road. 

Further, according to the apparatus of the present 
invention, target vehicle Speed is updated with current 
vehicle Speed and the Setting of a target throttle position for 
constant Speed cruise is not based on acceleration in contrast 
to the apparatus disclosed in Japanese Unexamined Patent 
Publication (KOKAI) No.206950/1985. Therefore, it is pos 
Sible to avoid change in accelerator feeling between a 
constant Speed cruise mode and a variable Speed drive mode 
on the base of depression on the accelerator pedal by a 
driver. Therefore, it is possible to ease the driver's embar 
rassment at difference in accelerator feeling when a driver 
Switches from a drive using a constant speed cruise function 
to a drive without using the constant Speed cruise function, 
or when a driver Switches to a vehicle without a constant 
Speed cruise function. 

Further, in the apparatus according to the present 
invention, when the constant Speed cruise function is inhib 
ited by the constant Speed cruise requesting means, or when 
the accelerator pedal or the brake pedal is depressed even in 
the case where constant speed cruise is requested, the cruise 
conditions are not Satisfied. Therefore, the driving force 
control System is changed by the control System Switching 
means to a System based on depressing pressure on the 
accelerator pedal by the driver, and the constant Speed cruise 
mode is automatically interrupted. Therefore, engine brake 
or regenerative brake is Secured, if necessary, and Safety is 
increased in driving on a downward slope, a Superhighway, 
a slippery road, a corner or the like. 
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Further, as long as the constant Speed cruise is requested, 
the vehicle easily cruises at constant Speed, and unnecessary 
depression on the accelerator pedal is prevented. Therefore, 
improvement in fuel consumption rate can be expected in 
the case of gasoline engine vehicles or diesel engine 
vehicles, and increase in travel distance can be expected in 
the case of electric Vehicles. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and features of the invention will become 
apparent to those skilled in the art as the disclosure is made 
in the following description of a preferred embodiment of 
the invention, as illustrated in the accompanying sheets of 
drawings, in which: 

FIG. 1 is a block diagram of an apparatus according to a 
first preferred embodiment of the present invention; 

FIG. 2 is a flow chart of a constant Speed cruise processing 
subroutine which a CPU of a controller executes according 
to the first preferred embodiment of the present invention; 

FIG. 3 is a timing chart of a constant Speed cruise mode 
according to the first preferred embodiment of the present 
invention; 

FIG. 4 is a block diagram of an apparatus according to a 
Second preferred embodiment of the present invention; 

FIG. 5 is a flow chart of a main routine which a CPU of 
a controller executes according to the Second preferred 
embodiment of the present invention; 

FIG. 6 is a flow chart of a constant speed cruise subroutine 
which the CPU of the controller executes according to the 
Second preferred embodiment of the present invention; and 

FIG. 7 is a block diagram showing a basic construction of 
the apparatus of the present invention; 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Now the present invention will be clarified in more detail 
by the following description of the preferred embodiments 
thereof to be taken in conjunction with the attached draw 
ings. 

The First Preferred Embodiment 

FIG. 1 is a block diagram of a vehicle driving force 
control apparatus for a vehicle having a constant Speed 
cruise function, according to a first preferred embodiment of 
the present invention. FIG. 2 is a flow chart of a constant 
Speed cruise processing Subroutine which a CPU of a 
controller executes. 

As shown in FIG. 1, an on-off main Switch 1 is provided 
as means for requesting constant Speed cruise of a vehicle, 
an on-off accelerator Sensor 3 as accelerator non-operation 
detecting means for detecting whether an accelerator pedal 
2 is not depressed by a driver, an on-off brake Sensor 5 as 
brake non-operation detecting means for detecting whether 
a brake pedal 4 is not depressed by the driver, a brake lamp 
6 which is turned on by depression on the brake pedal 4, a 
vehicle Speed Sensor 7 as means for detecting current Speed 
of the vehicle. The main Switch 1 is located near a driver's 
Seat. 

When the accelerator pedal 2 is depressed by a driver, a 
throttle valve 9 is operated interlockingly through a cable 8c 
connected from the accelerator pedal 2, and a mechanical 
linkage 8, So that throttle aperture area is controlled to 
regulate a Sucked air amount of an engine in a Suction 
passage M. 
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6 
The controller 10 comprises an input processing circuit 

11, a microcomputer 12, a motor driving circuit 13, an 
electromagnetic clutch driving circuit 14, and a main relay 
16 which feeds electric current to the microcomputer 12 and 
the circuits 13 and 14 from a battery 15. Signals from the 
accelerator Sensor 3, the brake Sensor 5, and the vehicle 
Speed Sensor 7 are input to the microcomputer 12 through 
the input processing circuit 11. 
A cruise actuator 20 is operated for constant Speed cruise, 

and provided with a motor 21 and an electromagnetic clutch 
22. The motor 21 is operated by the motor driving circuit 13. 
The electromagnetic clutch 22 is operated by the electro 
magnetic clutch driving circuit 14. In ordinary driving, Since 
the electromagnetic clutch 22 is off, depressing pressure on 
the accelerator pedal 2 by a driver is transmitted through the 
cable 8c and the mechanical linkage 8 to the throttle valve 
9, thereby controlling the aperture area of the throttle valve 
9. When a driver requests constant Speed cruise by turning 
on the main Switch 1 for cruise, the electromagnetic clutch 
22 is actuated to connect the motor 21 and the throttle valve 
9. Therefore, even if the driver does not depress the accel 
erator pedal 2, revolutional force of the motor 21 is trans 
mitted to the throttle valve 9 through the electromagnetic 
clutch 22 So as to control the positioning of the throttle valve 
9. No throttle sensor is provided in this preferred embodi 
ment. 

FIG. 2 is a flow chart of a constant Speed cruise processing 
subroutine which the microcomputer 12 of the controller 10 
executes. AS Shown in this figure, in Step A3, current vehicle 
Speed is calculated on the basis of Signals from the vehicle 
speed sensor 7. In step A5, whether the main Switch 1 is on 
or off is determined. When the main Switch 1 is on, whether 
the accelerator pedal 2 is on or off is determined in step A7. 
When the accelerator pedal 2 is off, whether the brake pedal 
4 is on or off is determined in step A9. When the brake pedal 
4 is off, a cruise condition flag is Set to 1 in Step A11. The 
fact that the cruise condition flag is 1 means that constant 
Speed cruise conditions are Satisfied. The fact that the cruise 
condition flag is 0 means that the constant Speed cruise 
conditions are not Satisfied, i.e., that the constant Speed 
cruise function is not exhibited. It must be noted that the 
turning on of an ignition Switch in Starting an engine resets 
the cruise condition flag to 0. 
When the main Switch 1 is determined to be offin step A5, 

when the accelerator pedal 2 is determined to be on in Step 
A7, or when the brake pedal 4 is determined to be on in step 
A9, the program of the microcomputer 12 goes to Step A13 
where the cruise condition flag is set to 0 because the 
constant Speed cruise conditions are not satisfied. 
The program goes from step A11 or step A13 to step A15 

where whether the cruise condition flag is 1 or 0 is identified. 
When the cruise condition flag is identified as 0, the program 
goes to Step A17 where target vehicle Speed is updated with 
the current vehicle speed calculated in step A3. When the 
cruise condition flag is identified as 1 in Step A15, the 
program goes to Step A19. 
The program goes to step A19 also from step A17. In step 

A19, a motor duty ratio (controlled output) of the motor 21 
is calculated from the target vehicle Speed and the current 
vehicle Speed. 

Then, whether the cruise condition flag is on or off is 
identified in step A21 in order to Switch control system. 
When the cruise condition flag is identified as 1, a mode of 
cruising constantly at the updated target vehicle Speed is 
Selected. That is to Say, the main relay 16 is set on in Step 
A23, the electromagnetic clutch 22 is Set on in Step A25, a 
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control Signal for driving the motor 21 is output in Step A27, 
and the program returns to the main routine. 
As a result, the throttle valve 9 is controlled on the basis 

of the motor 21 driven at the determined motor duty ratio, 
thereby allowing the vehicle to cruise at a constant speed. 
When the cruise condition flag is identified as 0 in step 

A21, throttle control based on depressing preSSure on the 
accelerator pedal 2 by the driver is Selected. That is to Say, 
the main relay 16 is Set off in Step A31, the electromagnetic 
clutch 22 is set off in step A33, and the motor 21 is set off 
in step A35. As described in the above, when the main relay 
16 is off, the electromagnetic clutch 22 is off, and the motor 
21 is off, the throttle valve 9 is controlled through the cable 
8c and the mechanical linkage 8 on the base of depressing 
preSSure on the accelerator pedal 2 by the driver, without 
depending on the motor 21. 

In this preferred embodiment, once the main Switch 1 is 
turned on to request constant Speed cruise, the cruise con 
dition flag 1 is Set to 1 to allow the vehicle to cruise at a 
constant Speed as long as the other conditions are Satisfied, 
i.e., the accelerator pedal 2 is off and the brake pedal 4 is off. 
While the accelerator pedal 2 is depressed for 

acceleration, Since the cruise conditions are not Satisfied, the 
cruise condition flag is set to 0 and the constant speed cruise 
function is not exhibited. Therefore, the throttle valve 9 is 
controlled through the cable 8c and the mechanical linkage 
8 on the base of depressing pressure on the accelerator pedal 
2 by the driver, and the vehicle Speed is increased. 

After that, when the accelerator pedal 2 is released from 
the depression to be off and the brake pedal 4 is kept off, the 
constant Speed cruise conditions get Satisfied. The cruise 
condition flag is set to 1 and the motor 21 controls the 
throttle valve 9 so as to keep the vehicle speed at the time 
when the cruise conditions get Satisfied. Thus, the constant 
Speed cruise function is exhibited. 
When the brake pedal 4 is depressed during constant 

Speed cruise, Since the cruise conditions are not satisfied, the 
cruise condition flag is set to 0 and the constant speed cruise 
function is not exhibited. Accordingly, the vehicle Speed is 
decreased on the base of depressing pressure on the brake 
pedal by the driver. After that, when the brake pedal is 
released from the depression to be off and the accelerator 
pedal is kept off, the constant Speed cruise conditions get 
Satisfied. The cruise condition flag is Set to 1 and the motor 
21 controls the throttle valve 9 so as to keep the vehicle 
Speed at the time when the cruise conditions get Satisfied. 
Thereby the constant Speed cruise function is exhibited and 
the vehicle cruises at the constant Speed. 

FIG. 3 is a timing chart showing a constant Speed cruise 
mode after acceleration and that after deceleration while the 
main Switch 1 for constant Speed cruise is kept on. In FIG. 
3, a characteristic curve E1 indicates vehicle Speed, a 
characteristic curve E2 indicates aperture area of the throttle 
Valve 9, a characteristic curve E3 indicates depressing 
preSSure on the accelerator pedal 2, and a characteristic 
curve E4 indicates depressing preSSure on the brake pedal 4. 

First, as indicated by the characteristic curve E3, depres 
Sion on the accelerator pedal 2 Starts from time T1. At this 
time, the constant Speed cruise mode is interrupted. 
Therefore, as indicated by the characteristic curve E2, the 
aperture area of the throttle valve 9 gradually increases from 
the time T1. As a result, as indicated by the characteristic 
curve E1, the vehicle Speed gradually increases from the 
time T1. Then, as indicated by the characteristic curve E3, 
the accelerator pedal 2 is released from the depression to be 
off at time T3. Since the cruise conditions get Satisfied upon 
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8 
the Setting off of the accelerator pedal 2, the constant speed 
cruise function is exhibited and current vehicle Speed at the 
time T3 is Set as target vehicle Speed for constant Speed 
cruise. Accordingly, Since the time T3, the vehicle cruises 
constantly at the speed V3 which the vehicle has at the time 
T3. At this time, the throttle position is maintained at theta 
3. 

Next, as indicated by the characteristic curve E4, the 
brake pedal 4 is depressed to be on at time T4. Since the 
cruise conditions get dissatisfied, the constant Speed cruise 
mode is interrupted, and as indicated by the characteristic 
curve E2, the throttle Valve position gets controlled in 
accordance with depression on the accelerator pedal 2. AS 
indicated by the characteristic curve E1, current vehicle 
Speed gradually decreases from the time T4. 

Next, the brake pedal 4 is released from the depression to 
be off at time T5, the cruise conditions get Satisfied, and 
thereby the constant Speed cruise function is exhibited. 
Therefore, the current vehicle speed at the time T5 is set as 
target vehicle Speed for constant Speed cruise. From the time 
T5, the vehicle cruises constantly at the speed V5 which the 
vehicle has at the time T5. At this time, the throttle position 
is maintained at theta 5. 

In Summary, once a driver turns on the main Switch 1 to 
request constant Speed cruise, it is possible to increase 
vehicle Speed by depressing the accelerator pedal 2 and 
make the vehicle cruise constantly at the increased Speed. 
Further, even after the brake pedal 4 is depressed for 
deceleration, the constant Speed cruise mode is not canceled, 
and upon the release of the brake pedal 4 from the 
depression, the constant speed cruise function is automati 
cally recovered and the vehicle cruises constantly at the 
reduced speed. Therefore, in contrast to the conventional 
apparatus, there is no need to turn on the main Switch 1 now 
and then on a congested road, and a driver's burden of 
Switch operations can be decreased. 

Further, target vehicle Speed is updated with current 
vehicle Speed and the Setting of a target throttle position 
during constant speed cruise is not based on acceleration in 
contrast to the apparatus disclosed in Japanese Unexamined 
Patent Publication (KOKAI) No. 20695/1985. Therefore, it 
is possible to avoid change in accelerator feeling between a 
constant Speed cruise mode and a variable Speed drive mode 
on the base of depressing pressure on the accelerator pedal 
2 by the driver. 

By the way, in driving an ordinary vehicle, when a driver 
Stops depressing the accelerator pedal 2, a throttle valve 9 is 
closed and engine brake is effected. On the other hand, in the 
apparatus of Japanese Unexamined Patent Publication 
(KOKAI) No.206950/1985, in the case where the main 
Switch for constant Speed cruise is on and the vehicle cruises 
at a constant Speed, even when the depression of the 
accelerator pedal by a driver is Set to be 0, engine brake 
cannot be effected because the throttle valve is kept open by 
the motor. 

In this respect, the apparatus of this preferred embodiment 
Secures Safety by obtaining engine brake. When a driver 
turns off the main Switch for the constant Speed cruise to 
inhibit constant Speed cruise or when a driver slightly 
depresses the accelerator pedal 2 to Set the accelerator off 
even while the main Switch 1 is on, the constant Speed cruise 
conditions get dissatisfied. Therefore, the throttle control 
System is Switched to one based on depressing pressure on 
the acceleration pedal 2 by the driver. That is to Say, the 
constant Speed cruise mode is automatically canceled or 
interrupted, and ordinary throttle control having an engine 
brake function is conducted. 
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The Second Preferred Embodiment 

FIG. 4 is a block diagram of an apparatus according to a 
second preferred embodiment of the present invention. FIG. 
5 is a flow chart of a main routine which a CPU of a 
controller 10 executes according to the Second preferred 
embodiment of the present invention. FIG. 6 is a flow chart 
of a constant Speed cruise processing Subroutine according 
to the Second preferred embodiment of the present inven 
tion. 

The apparatus of this preferred embodiment comprises a 
main Switch 1, a potentiometer as an accelerator Sensor 3, a 
brake Sensor 5, a brake lamp 6, and a vehicle Speed Sensor 
7. 

In this preferred embodiment, a throttle valve 9 disposed 
in a Suction passage M to the internal combustion engine is 
always operated by a motor 21. The position of the throttle 
valve 9 is detected by a throttle sensor 30. 
A controller 10 comprises an A/D converter 31 which 

converts analog signals from the accelerator Sensor 3 into 
digital Signals, an input processing circuit 11 to which 
signals from the brake sensor 5, the main Switch 1 and the 
vehicle Sensor 7 are input, a microcomputer 12, a motor 
driving circuit 13, and an A/D converter 32 which converts 
analog signals from the throttle Sensor 30 into digital signals. 
The controller 10 controls the motor 21 on the base of 

Signals which the accelerator Sensor 3 outputs as a result of 
detection about depressing pressure on the accelerator pedal 
2 by a driver. Revolutional force of the motor 21 is trans 
mitted to the throttle valve 9 to operate the throttle valve 9. 
AS mentioned before, FIG. 5 shows a main routine which 

the microcomputer 12 of the controller 10 executes. In this 
figure, a program Starts by turning on an ignition Switch. 
First, initilization is executed, that is to say, a register and the 
like are all reset and a cruise condition flag is Set to 0 in Step 
S1. In step S3, an internal timer of the microcomputer 12, 
which counts time So that each routine is completed 
Simultaneously, Starts counting. In Step S5, each mode is 
Selected. An ordinary acceleration processing Subroutine is 
executed in Step S7. An acceleration Slippage control Sub 
routine is executed in Step S9. An idle processing Subroutine 
is executed in Step S11. A cruise processing Subroutine is 
executed in Step S13. A torque processing Subroutine is 
executed in Step S17. A cornering processing Subroutine is 
executed in step S19. An error detection Subroutine is 
executed in Step S21. Other processing Subroutines are 
executed in Step S23. The program goes back to Step S3 
upon termination of the counting by the internal timer. In the 
case of finishing the program, a final processing is executed 
in step S15. 

The ordinary acceleration processing Subroutine Sets a 
target throttle position in accordance with depressing pres 
Sure on the accelerator pedal 2 by a driver. The acceleration 
Slippage control Subroutine detects wheel Slippage in Start 
ing to move and controls a target throttle position So as to 
decrease Slippage. The idle processing Subroutine controls a 
target throttle position So as to keep idling Speed of an 
internal combustion engine constant even when the situation 
changes, for example, the operation of an air conditioner is 
varied, during idling of the internal combustion engine. The 
torque processing Subroutine controls a target throttle posi 
tion So as to decrease shock in Vehicle Speed change. The 
cornering processing Subroutine controls a target throttle 
position in accordance with a turned angle of a steering 
wheel. 

The cruise processing Subroutine controls the motor 21 So 
that the vehicle cruises at a constant Speed even when the 
accelerator pedal is not depressed. 
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10 
The cruise processing Subroutine of this preferred 

embodiment is shown in FIG. 6. In step B3, vehicle speed 
is calculated on the base of Signals from the vehicle Speed 
sensor 7. In step B5, whether the main Switch 1 is on or off 
is determined. When the main Switch 1 is on, whether the 
accelerator pedal 2 is on or off is determined in step B7. 
When the accelerator pedal 2 is off, whether the brake pedal 
4 is on or off is determined in step B9. When the brake pedal 
4 is off, the cruise condition flag is set to 1 in step B11. It 
must be noted that as discussed above, the fact that the cruise 
condition flag is 1 means that the cruise conditions are 
Satisfied, and the fact that the cruise condition flag is 0 means 
that the cruise conditions are not Satisfied and that the 
constant Speed cruise mode is canceled or interrupted. 
When the main Switch 1 is identified as off in step B5, 

when the accelerator pedal 2 is identified as on in step B7, 
or when the brake pedal 4 is identified as on in step B9, the 
program goes to Step B13 where the cruise condition flag is 
Set to 0 because the cruise conditions are not satisfied. 
The program goes from step B11 or step B13 to step B15 

where whether the cruise condition flag is 1 or 0 is deter 
mined. When the flag is 0, Since the constant Speed cruise is 
not conducted, the program goes to Step B17 where target 
vehicle speed is updated with current vehicle speed. When 
the flag is 1, the program goes to Step B19 on purpose to 
cruise at a constant speed. The program also goes from Step 
B17 to step B19. 

In step B19, a cruise position (controlled output) which is 
a throttle valve position for constant Speed cruise is calcu 
lated from target vehicle Speed and current vehicle Speed. 
Then, whether the cruise condition flag is 1 or 0 is deter 
mined in step B21. When the flag is 1, the cruise position is 
Set as a target throttle position in Step B23 in order to obtain 
constant speed cruise. In step B25, the motor 21 is controlled 
so that the throttle valve 9 attains this target throttle position, 
and then the program returns to the main routine. In this 
case, if a difference exists between the throttle valve position 
detected by the throttle sensor 30 and the target throttle 
position, feedback control is exercised So that the current 
throttle position equals the target throttle position. 
When the cruise condition flag is identified as 0 in step 

B21, Since the constant speed cruise mode is canceled or 
interrupted, the program goes to Step B31 where a target 
throttle Valve position is Set in accordance with a signal 
which the accelerator Sensor 3 outputs based on depressing 
preSSure on the accelerator pedal 2 by a driver. Then the 
program goes to Step B25 and returns to the main routine. 

Also in the Second preferred embodiment, once the driver 
turns on the main Switch 1 to Select constant speed cruise, 
when the accelerator pedal 2 is depressed for increasing 
vehicle Speed and then released from the depression to be 
off, the constant Speed cruise conditions are Satisfied and the 
vehicle cruises constantly at the increased Speed. Further, 
even when the brake pedal 4 is depressed for Speed 
reduction, the constant cruise function is not canceled, and 
as Soon as the brake pedal 4 is released from the depression 
again, the cruise conditions get Satisfied and the constant 
Speed cruise function is automatically exhibited, that is, the 
vehicle cruises constantly at the Speed after deceleration. 
Therefore, operational loads on a driver can be decreased 
even in driving on a congested road. 

Further, Since the Setting of a target throttle position for 
constant Speed cruise is not based on acceleration in the 
Same way as the first preferred embodiment, it is possible to 
avoid change in accelerator feeling between a drive using 
the constant Speed cruise function and a variable Speed drive 
based on depressing pressure on the accelerator pedal 2 by 
a driver. 
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Further, when the main Switch 1 is turned off to inhibit 
constant Speed cruise, or when the accelerator pedal 2 is 
Slightly depressed even while the main Switch 1 is on, Since 
the cruise conditions are not satisfied, the throttle valve 
control System is Switched to a System based on depressing 
preSSure on the accelerator pedal 2 by a driver, and the 
constant Speed cruise function is automatically canceled or 
interrupted. Thus, ordinary throttle control having an engine 
brake function is effected, whereby Safety is ensured. 

Obviously, many modifications and variations of the 
present invention are possible in the light of the above 
teachings. Although the present invention has been applied 
to gasoline engines in the foregoing preferred embodiments, 
the present invention can be applied to diesel engines and 
electric Vehicles. In the case where the present invention is 
applied to an electric Vehicle, when the cruise conditions are 
not Satisfied, the constant cruise function is automatically 
interrupted and regenerative brake, which corresponds to 
engine brake, is effected. 
What is claimed is: 
1. A vehicle driving force control apparatus comprising: 
means for requesting constant Speed cruise of a vehicle; 
accelerator non-operation detecting means for detecting 

whether an accelerator pedal is not depressed by a 
driver; 

brake non-operation detecting means for detecting 
whether a brake pedal is not depressed by the driver; 

means for detecting a current Speed of the vehicle; 
cruise condition judging means for deciding that constant 

Speed cruise conditions are Satisfied when the constant 
Speed cruise is requested, when the accelerator pedal is 
not depressed, and when the brake pedal is not 
depressed, and for deciding that the constant Speed 
cruise conditions are dissatisfied in other cases, 

means for updating a target vehicle Speed with the current 
vehicle Speed detected by Said vehicle Speed detecting 
means, when the constant Speed cruise conditions are 
dissatisfied; 

means for Setting a controlled output So that the current 
vehicle Speed reaches the target vehicle Speed updated 
by Said means for updating the target vehicle Speed; 

control System Switching means for Selecting the con 
trolled output Set by Said means for Setting controlled 
output when the constant Speed cruise conditions are 
Satisfied, and for Selecting controlled output, regardless 
of depression of the brake pedal, based on only depress 
ing pressure on the accelerator pedal by the driver when 
the constant Speed cruise conditions are not satisfied; 
and 

means for controlling output of a driving Source of the 
vehicle in accordance with the controlled output 
Selected by Said control System Switching means. 

2. A vehicle driving force control apparatus according to 
claim 1, further comprising a controller having a 
microcomputer, at least one of Said cruise condition judging 
means, Said means for updating target vehicle Speed, said 
means for Setting controlled output, and Said control System 
Switching means being achieved by Said microcomputer of 
Said controller. 

3. A vehicle driving force control apparatus according to 
claim 1, wherein Said means for controlling output of a 
driving Source is a throttle valve for controlling a flow rate 
in a Suction passage to an internal combustion engine. 

4. A vehicle driving force control apparatus according to 
claim 1, further comprising: 
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a mechanical linkage which operates Said means for 

controlling output of a driving Source in accordance 
with depressing pressure on the accelerator pedal; 

a cruise actuator which is used at the time of constant 
Speed cruise; 

clutch means for Switching between an ordinary mode in 
which said mechanical linkage is connected to the 
accelerator pedal, and a constant Speed cruise mode in 
which said mechanical linkage is connected to Said 
cruise actuator, and 

a controller which operates Said clutch means. 
5. A vehicle driving force control apparatus according to 

claim 4, wherein Said cruise actuator has a motor operated 
by Said controller, and Said clutch means is an electromag 
netic clutch which connects Said mechanical linkage and 
Said motor. 

6. A vehicle driving force control apparatus according to 
claim 5, wherein Said means for Setting controlled output 
Sets a duty ratio of an electric current which flows in Said 
motor. 

7. A vehicle driving force control apparatus according to 
claim 5, wherein Said controller has a motor driving circuit 
which drives Said motor, and an electromagnetic clutch 
driving circuit which drives Said electromagnetic clutch. 

8. A vehicle driving force control apparatus according to 
claim 1, wherein Said accelerator non-operation detecting 
means is an accelerator Sensor for detecting depressing 
preSSure on the accelerator pedal, and 

Said apparatus further comprising: 
a throttle valve for controlling aperture area of a Suction 

passage to an engine; 
a motor which is connected to Said throttle valve and 

controls positioning of Said throttle valve; and 
a controller which controls Said motor in accordance with 

Signals from Said accelerator Sensor. 
9. A vehicle driving force control apparatus according to 

claim 8, wherein Said accelerator Sensor is a potentiometer 
and Said controller has an A/D converter to which analog 
Signals from Said accelerator Sensor are input, a microcom 
puter connected to Said A/D converter, and a motor driving 
circuit which is operated by Said microcomputer to drive 
Said motor. 

10. A vehicle driving force control apparatus according to 
claim 1, wherein Said constant Speed cruise requesting 
means is a Switch located near a driver's Seat. 

11. A vehicle driving force control apparatus according to 
claim 1, wherein Said accelerator non-operation detecting 
means is an accelerator Sensor which detects depression on 
the accelerator pedal. 

12. A vehicle driving force control apparatus according to 
claim 1, wherein Said accelerator non-operation detecting 
means is a potentiometer which detects depression on the 
accelerator pedal. 

13. A vehicle driving force control apparatus according to 
claim 1, wherein Said brake non-operation detecting means 
is at least one of a brake Sensor which detects depression on 
the brake pedal, and a brake lamp which turns on upon 
depression on the brake pedal and is off when the brake 
pedal is not depressed. 

14. A vehicle driving force control apparatus according to 
claim 1, wherein Said vehicle Speed detecting means is a 
vehicle Speed Sensor which detects current vehicle Speed of 
the vehicle. 

15. A vehicle driving force control apparatus according to 
claim 3, further comprising a throttle Sensor which detects 
positioning of Said throttle valve. 
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16. A vehicle driving force control apparatus according to 
claim 2, wherein Said microcomputer Sets a constant Speed 
cruise flag to one of 1 and 0 when the cruise conditions are 
Satisfied and Sets the constant speed cruise flag to the other 
of 1 and 0 when the cruise conditions are not Satisfied. 


